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Transformations
Dear Mathematics Educators:
I am excited that the second issue of the Transformations Journal is ready for your use.:  This journal will be 
made available online.  There will be one issue per year. I encourage you to submit yyour research articles so that we can 
share with the mathematics educators around the country.  I also invite you  to nominate a colleague or self nominate to 
serve on our Board so that we can help make a difference in the K-22 mathematics education community in the state of 
Florida and throughout the country.  
As an affiliate of the Florida Council of Teachers of Mathematics (FCTM), I am looking forward to achieve 
the following goals over the next two years: 
1. Annual FAMTE Conference to promote the improvement of Florida’s mathematics instructional programs and to promote
cooperation and communication among the teachers of mathematicscs and mathematics teacher educators in Florida.
 Promote scholarly publications
2. FAMTE Board represented by at least one K-12 Mathematics Teacher educators
3.
With Warm Regards, 
Hui Fang Huang "Angie " Su, 
FAMTE President & Editor of 
Transformations
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Planning a Family Math Night- 
The How To's: A Checklist for Success 
Introduction 
Carlos and Aliria are excited to go with their parents to attend the family 
math night at their elementary school. They had attended other Family Night’s at 
their school in the past and remembered they received free books and got to guess 
how many jellybeans were in the big jar on the table when they entered for a 
chance to win all of them.  They got to see their teachers again that evening and 
played many math, science, and literacy activities with children’s book. They 
collected “Pine$” for each activity they did as a family and then they had to trade 
them in after for face painting, popcorn, sticker, and bookmarks. Going to family 
nights at school have become an exciting time for so many students and parents 
today in many elementary schools.  
A Family Night--Defined and the Purpose 
The Family Night Programs like the Family Math Night developed by 
Stenmark, Thompson, and Cossey (1986) to introduce parents and their children 
to good ideas that help them to improve their math skills and gain appreciation for 
mathematics.  Family Math was first started as a course, which included six to 
eight sessions of an hour or two for parents and children to have the opportunity 
to develop problem-solving skills and to build an understanding with “hands-on” 
materials.  The program originated from the Lawrence Hall of Science at the 
University of California, Berkeley as part of the EQUALS program.  The 
EQUALS program has three strands- Awareness, Confidence, and 
Encouragement.  Family math came out of teachers’ need for ideas and materials 
for parents to use at home to help their children in mathematics.   The Family 
Math Program then was created to focus entirely on parents and children learning 
mathematics together.  School have adopted this program and organized Family 
Math Nights to encourage student success in mathematics as well as to inform 
parents about the math curriculum of their children.   Family nights can help in 
many ways to involve and inform parents,  bring families closer in constructive 
ways, allows parents, teachers, administrators, and kids to celebrate learning and 
send a message to kids that learning is important.  This article focuses specifically 
on one schools efforts to improve literacy and a love for reading by involving kids 
and parents in a literacy night as a kick-off to a new reading program in the 
school.  Taylor-Cox (2018) and Riddle (2015) both advocate engaging parents in 
schools by hosting family math night for families in communities.  This article 
will discuss the rationale for such an event along with the ins and outs of showing 
how to develop your own family night in your school. Please see Appendix A for 
the Family Math Night Checklist.  
        
Indian Pines Elementary Community School in Lake Worth, FL has held 
several family math and literacy nights which well advertised and done a few 
times a year, usually in the fall and spring of each year have been a great success. 
Family nights are a great way to involve parents and inform them of the new 
standards while learning and doing activities together as a family. Knowles, 
Harris, & Van (2017) talk about how important it is to have family nights and 
especially in diverse communities/populations that exists today across the USA. 
Indian Pines Elementary is one of those diverse populations and it has proven to 
be very effective in bridging the community.  The author feels these family nights 
can help to build community while addressing norms, behaviors, and the culture 
of the school while informing parents of the State Standards that are being taught 
to their children at school.  
 
A Sample Family Night as Part of a Partnership with a K-12 School and 
University 
University and school partnerships are vital to an ever-changing society 
where education is a central component.  There are many models for professional 
development schools across the nation.  Professional development schools can 
help to raise the standards and educational level and experience of the students, 
teachers, preservice teachers, university faculty, administration, parents, and 
society as a whole.  Professional growth is multifaceted, including the 
development of knowledge; growth in knowledge of teaching, learning, 
curriculum, and best practices; and assessment strategies for continuous improve.  
This paper will provide the reader with insights from all the people involved in 
planning a successful family math night (See Appendix A for the Checklist).  
The Genesis Academy for Teaching Excellence (GATE) was one member 
of Florida’s Academies for Excellence in Teaching.   This academy was a 
preservice through inservice professional development model that facilitates the 
collaboration between Florida’s Department of Education (DOE), Florida Atlantic 
University (FAU), and three counties in south Florida (Martin, Palm Beach, and 
St. Lucie).  The premise of this partnership supports the goals to move classrooms 
of today toward the dynamic, 21st-Century classrooms envisioned by Blueprint 
2000 (GATE, 1996).This program addressed the need to have universities assist 
in school restructuring efforts via school improvement plans and assists the 
college of education at FAU with its curriculum restructuring efforts.  There were 
seven schools (elementary, middle, and high schools) in the three county area 
which worked with FAU and the Florida DOE.  Each school had an FAU On-site 
Coordinator who was once a classroom teacher in each of the seven schools, and 
now serves as the coordinator paid by both the school and university.  This person 
coordinates schedules and activities between teachers and students for the school 
and FAU.  Each school also had one or more FAU liaisons (university faculty) 
        
who spend one or more full days a week in each school to provide support, 
inservice, and preservice training.   One of the major goals currently in the Florida 
schools is to assist teachers and administration in training and implementation of 
the new Florida standards (Florida Department of Education, 1996).  Most states 
have now developed state standards for public PK-12 schools.  Florida is not an 
exception.  The Florida DOE, administrators, teachers, and university faculty are 
working very hard to implement these state standards as schools will be held 
accountable which started in 1999 with the Florida Comprehensive Assessment 
Test (FCAT) and now with the new FL Standards since 2015 which are a 
reflection of the Common Core State Standards.   The Genesis Academy for 
Teaching Excellence was based at Florida Atlantic University and A.D. 
Henderson University School is jointly funded by the Florida Department of 
Education, using Goals 2000: Educate America Act P.L. 103-227 funds. 
The remainder of this paper will focus on one GATE schools efforts to 
work with an FAU faculty member in strengthening their mathematics curriculum 
by implementing a Family Math and Science Literacy Night as part of its school 
improvement plan as well as inform parents of the new Florida Sunshine State 
Standards.   Each GATE school is assigned one or more FAU liaisons to assist 
schools.  Most schools based on need, have a faculty member with a particular 
discipline or background of expertise placed with them.   Indian Pines 
Community Elementary School is a K-5 school in Lake Worth, Florida.   The 
school has worked with other FAU Liaisons for two years of the GATE Program 
inception (beginning in 1994).  The FAU faculty members had focused primarily 
on language arts and reading for the past two years.  One faculty member had 
done some work with problem solving, reading, and mathematics.  The Fall 1997 
semester the school began work with the mathematics education faculty member 
at FAU.  Each GATE site has different needs and based on those needs the FAU 
Liaisons are chosen to help support the schools’ particular needs and staff 
development.   Tuesdays were the day that the coordinator, liaison, and principal 
had agreed on for the day the faculty member would spend the day at the school 
meeting with teachers and alike working on restructuring issues and inservice as 
part of the school’s improvement plan.   
A component to this professional development endeavor was that in order 
to keep in line with developing good attitudes and perceptions toward learning 
math as well as to inform parents about the state standards plans for a Family 
Math (Stenmark, Thompson, and Cossey, 1986) Night has been organized.  The 
Family Math Night’s were usually held during a monthly P.T.O. meeting at the 
school, each school will need to decide the best time to offer them for families.  
The principal and liaison have worked closely with the faculty and coordinator to 
organize a Family Night centered on the state standards in Mathematics, Science, 
and Language Arts as well as technology as it relates and is used in the school.  
        
The Family Night will serve a way to inform parents on the Florida Math 
Standards, what their child (ren) are learning in their math, science, and language-
arts classes, and to promote positive attitudes toward math and science.  Parents 
are asked to be more encouraging and involved in their child (rens) learning of 
mathematics and science.   Riddle (2015) who puts together workshop on hosting 
a Family Math Night (FMN) at a school or community center believes this can 
really engage and inform parents. She believes that by using test data in a school, 
each schools can decide on needed areas of focus for the activities and games they 
use at their FMN.  She feels schools need to collaborate with the PTA, community 
leaders, and possible business partnerships so to bring in funding and community 
buy-in for a successful event.  She outlines ideas for advertising, setting up 
learning centers/stations, and staff involvement in her workshops. She contends 
that fact fluency is one common area of improvement needed. She feels that at a 
FMN participants should be involved in  games involving operations, place value, 
data analysis and logical reasoning, all areas covering common core standards in 
schools today.  She advocates at FMN that parents be exposed to games that use 
supplies typically found at home such as cards, dice, and dominoes to ensure 
follow up play with parents at home. Schools need to provide such game boards 
and handouts that families can use later at home to continue doing the math as a 
family.  
The role the university professor played in planning the family math night 
was instrumental in that of the idea.  As part of bringing parents into the school 
and familiarizing them with the new state standards as well as developing positive 
attitudes and perception toward learning mathematics was the main goal behind 
the event.  Mohr Schroeder, Jackson, Cavalcanti,  Jong, Craig Schroeder, & 
Speler (2017) found in their research that it is important to invite parents to come 
to school and have them do the math with their children at the family night and to 
help them also confront their own attitudes toward math by participating in family 
math night activities. Their study found positive correlations between parents and 
students’ attitudes toward math.  Their findings revealed that parents’ 
mathematics attitude significantly predicted students’ attitudes toward math. The 
findings in their research  shows that understanding the influence of parents’ 
attitudes on students’ attitudes toward mathematics, school efforts can be geared 
toward fostering favorable attitudes toward mathematics among parents when 
holding such family night events and having access to parents.    The professor in 
essence planted the seeds and nurtured the growth of doing these family nights at 
this school and researches about attitudes and math anxiety research, which is 
critical in an age of STEM.  The professor provided both resources and support 
for teachers and support staff.  The GATE coordinator worked very closely with 
the university professor and then diligently delegated and empowered the teachers 
to assume ownership to the event.  The coordinator in essence orchestrated the 
        
family math night from start to finish. Anderson (2017)  in her research that as 
part of the Youth for Astronomy & Engineering Program holding family math and 
science nights was critical in getting more young people interested in Science, 
Technology, Engineering, and Mathematics (STEM) fields. By holding family 
nights like this schools can help to provide a progression of opportunities for 
young people and their parents by attracting and identifying highly-engaged 
individuals for participation in more intensive experiences like math and science 
fairs and other competitions so to perhaps help to lead them into STEM careers in 
the future.  
 
Goals: 
 The Family Math and Literacy Nights Program was developed to address 
Palm Beach County’s #1 Goal of Increased Literacy and to promote the Florida 
Sunshine State Standards. This program familiarizes parents with the new 
standards and how teachers are teaching their children today.   The 
emphasis/theme of the family nights has been on literacy, math, science, and 
technology so that parents see the critical need for these areas in our more 
advancing technological era.  Parents attend the family nights with their children 
and as a family do math, reading, writing, science, and technology activities 
together at various booths.   Parents can see which Sunshine State Standards are 
emphasized at each booth as well as see how children are learning these topics.  
Parents doing these activities with their children sends a message that math, 
literacy, and science are important.  A major goal of the family nights is to 
increase parent involvement in our school.  A free book is given to each child who 
comes to the family night. Placing books in the hands of our students relates to 
our school-wide goal to encourage reading/literacy. As this school followed the 
Just Read Program. Taylor-Cox,  (2018) in her book offers many ideas, resources, 
and activities to use when putting together a family math night that address many 
of the Common Core Math Standards.  
 
Planning: 
 The entire school is involved in the planning for the family nights.  Our 
audience is parents and the children who attend the school.   It is important that 
parents are familiar with the State Standards and also show children they value 
education.  The family nights have been an on-going event each fall and spring 
term of the school year for the past three years.   The fall usually has more of a 
literacy focus and the spring family night focuses more on mathematics.   We try 
to have themes like “Preparing Kids for Y2K” or “A Kick-Off to Just Read.”   
Teachers and students sign-up to host an activity booth.  All booths are activities 
that a family can do together that relate to math, reading, writing, science, or the 
use of technology.   Many activities integrate several many disciplines.  Children 
collect coupons or “Pines” as a monetary unit as they interact and do the activities 
at each booth. They redeem the “pines” for prizes like bookmarks, popcorn, 
stickers, candy, toys, and books. The school/university coordinator and university 
faculty liaison organized the planning.   We have in fact developed a planning 
sheet which has been presented at conferences within the state. From all of this a 
group of teachers and the professor were presenters at the Florida Council of 
Teachers of Mathematics Conference.  We are including copies of the planning 
form and evidence with brochures, monetary handouts, etc. for documentation 
purposes, please see the figures below.     
Action: 
This program was developed out of the need to involve parents in the 
School District’s #1 Goal of increasing literacy and to share the Florida State 
Standards.  The action taken was to assign a date for each fall and spring to have a 
family night at the school to meet the above goals.  Teachers, parents, and 
students are involved in the planning and implementation of this program.  PTO 
helps out with the entrance tables for estimation/brochure/sign-in and prize 
redemption booths.   This also supports the “Just Read” program that Indian Pines 
has been implementing for the past three years.   Our focus has been to encourage 
children to read more, as well as to increase reading achievement.   Our hope is 
that students will show proficiency on standard tests.  Please refer to our Checklist 
for Planning a Family Night for our step-by-step approach to organizing this 
program.  Please see the photos below and supporting materials for verification 
purposes (See Appendix A). 
Evaluation: 
We give out an evaluation form at the end of the family nights for parents, 
students, administrators, and teachers to complete.   We have found that parents 
did not know about the Sunshine State Standards until participating in the family 
nights.   Parents are also finding out how their children are being taught in school 
and what is emphasized.   It also promotes the Literacy and ”Just Read” programs 
which we have been advocating.  We have had great success over the past several 
years.   Parents send a message to their children that literacy, math, science, and 
technology are the keys to preparing students for the millennium and beyond.  
Each term we define and enhance our program.  We have continuously seen the 
attendance increase at our family nights.  Parent evaluations indicate that we have 
accomplished our goal.   
Activities and Resources for doing Family Math Nights 
Pinterest 
https://www.pinterest.com/explore/family-math-night/ 
        
Family Math Night 
http://www.familymathnight.com/ 
Family Math Night Games and Activities 
https://poway.instructure.com/courses/340/pages/family-math-night-games-and-
activities 
Family Math and Lakeshore Learning 
http://www.lakeshorelearning.com/general_content/free_resources/teachers_corne
r/great_ideas/1009_mathNight.jsp 
Scholastic Resources for Family Nights 
https://www.scholastic.com/teachers/blog-posts/meghan-everette/hosting-
common-core-math-night-free-manipulatives/ 
Fredonia Math Night Resources 
http://www.fredonia.edu/department/math/Methods%20Class/index_files/Page36
3.htm 
 
Figure 1 Estimate How Many M&M’s are in the jar when families enter the school for the 
Family Night 
  
 
        
 
Figure 2 The Different Rewards Booths with How Many Pines are required for each reward 
 
 
Figure 3 Stickers and Signs for the Family Night 
 
        
 
Figure 4 Brochures, Parent Handout, Pine Rewards and Estimation Slips for the Family 
Night 
 
        
 
Figure 5 Pine Rewards given to Students when they visit the booths with their families 
 
 
 
Figure 6 AIMS Activity Used at Family Night on Geopanes to learn about Geometry and 
Science 
 
Summary 
 The Family Math and Literacy Night’s goals are to promote 
awareness/knowledge of the Sunshine State/FL Standards, increase parent 
involvement, and demonstrate the importance of math, literacy, science, and 
technology be taught at the school today.  Getting parents involved in their 
children’s education sends a message to the children that it is important.  We want 
to help develop students who enjoy reading and feel confident in their ability to 
do math for the STEM world we now live in and their future success. For schools 
who are considering putting together Family Nights to get parents involved and to 
exposure them to the State Standards and how subjects like math are taught today, 
they should consider following the checklists and guidelines offered in this paper 
to help in putting on their own successful family night at their school.  
 
*A special thank you to Pam Cornett, and teachers Barry Grace, Mrs. Barbara 
        
Goodman, and Dr. Shirley Meeks for always helping to organize all these family 
nights and man the booths at Indian Pines Elementary School and helping to make 
them a great success for the students, parents, and school as a whole.   
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Appendix A – Family Math Night Checklist 
 
A Checklist for a Success Family Math Night 
Items Notes ü= Completed 
Theme of Night   
   
Prior Advertising   
   
Brochure of Evening with 
Activity of Booth 
  
   
Estimation/Door Problem   
   
   
  
   
Sign-In/Volunteers at Table   
   
Theme Stickers    
   
Monetary System   
   
Book Sale/Arrangements 
with Vendor 
  
   
Arrangements with other 
Outside 
Guests/Donations 
  
   
Door Prizes/Door Problem 
Prizes 
  
   
Signs with State Math 
Standards of Booth 
  
   
Bulletin Board   
   
Signs/Posters   
   
Booths to Visit/Room 
Arrangement 
  
   
Redemption Booths for 
Prizes/Activities 
  
   
Balloons   
   
Pencils in Cups/Paper    
   
Evaluation Form for Guests   
   
Handouts-Tips for Parents   
Other:   
   
   
 
 
Content Booths and Prize Redemption Booths 
Content Booths Teacher/Student Notes Supplies Needed 
Computer Lab. 
Prize Booths Person in Charge Notes Supplies Needed 
Face Painting 
Popcorn 
Bookmarkers 
Snow Cones 
Toy Prize 
Candy 
Free Book for Each 
Student 
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Connecting the Arcs Motivational Model to Game Design for Mathematics 
Learning 
By 
Mario J. Toussaint and Victoria Brown 
Florida Atlantic University 
Introduction 
Engaging mathematics students in the learning process continues to be a challenge for 
mathematics educators and educational leaders. The severity of this problem worsens in 
distance learning courses where students must learn new concepts either by watching 
videos or PowerPoint presentations, or by reading text files. This online teaching format 
mimics the traditional method of teaching mathematics face-to-face through lectures. 
Research suggests that lecturing may not provide an optimal learning environment for 
most students (Doyle, 2008; Bonfert-Taylor, 2016). Some manage to learn; however, the 
majority struggles and a significant number meets with failure. In 2015, 40 % of 4th 
graders, 33% of 8th graders, and only 25 % of 12th graders performed at or above 
proficiency in Mathematics (NAEP, n.d; NCES, n.d.). 
Bailey (2009) reported that only 31 % of community college students successfully 
completed the required sequence of mathematics courses to fulfill the requirements for 
graduation. The completion rates decline to 22% for students who tested below college 
level into the developmental math sequence. The success rate for community college 
students placed directly into college-level math courses was higher, but still below 50 % 
(Bahr, 2008). Currently, students’ success rate in entry-level college algebra is around 50 
% (The Hechinger Report, n.d.). Gallo and Odu (2009) hypothesized that there is a link 
between students’ failure in mathematics and their lack of engagement and interest in the 
subject. 
Recent technological advancements may provide educators the tools they need to tackle 
the problem of student disengagement in mathematics, especially in distance learning 
courses. Serious games have the potential to provide alternative learning environments 
that cater to the students’ needs and interests while enticing them to engage with the 
course content (Gee, 2003; McGonigal, 2010; Prensky, 2012). The following describes 
how to increase students’ motivation in mathematics using the ARCS model to design 
Serious Games for mathematics learning. 
The Role of Technology in Mathematics Teaching and Learning 
Mathematic educators have been trying to harness the power of computer technology to 
influence students’ engagement with course materials. Taylor (2008) successfully used 
Assessment and Learning in Knowledge Spaces (ALEKS) as a remediation tool for 
college freshmen. Other researchers have also claimed that ALEKS or other web-based 
software have improved mathematical performance and student attitudes towards 
mathematics (Stillson & Alsup, 2003; Stevens & Convalina, 1999; Burch & Kuo, 2010; 
Zerr, 2007).  Contrastingly, Spradlin & Ackerman (2010) found that ALEKS did not 
improve students’ mathematics achievement when compared to students taught using the 
traditional lecture method. Likewise, Kodipili & Senaratne (2008) concluded that the 
software titled MyMathLab (MML) did not statistically significantly improve students’ 
outcomes in college algebra. Similarly, other studies concluded that technology 
innovation did not appear to have an impact on students’ performance (Meagher, 2012; 
Herman, 2007). 
One possible explanation for the contradicting results is that, while the web-based 
technologies have the potential to increase students’ performance by providing them 
opportunities for practice and instant feedback, the design of the software fails to 
consider the students’ motivation to learn mathematics and their attitudes towards the 
subject. Some studies suggest that students’ outcomes improved when technology based 
software are integrated in mathematics education in a manner that simulates real-world 
situations (Hoffman & Hunter, 2003; Basson, Krantz, and Thorton, 2006). Gaming 
strategies can combine both approaches by affording the students with opportunities for 
practice using mini games to develop automaticity and improve their motivation by 
embedding the content in scenarios that simulate real-world situations.  
Motivation as Stimulus for Learning 
One of the primary conditions that must be satisfied for learning to take place in any 
environment is that the learners must be motivated. The literature identifies two types of 
motivation: intrinsic and extrinsic motivation (Townley, 2011; Wormington, Corpus, & 
Anderson, 2012). Extrinsic motivation refers to a person’s desire to complete a task 
because of the external rewards associated with the completion of the task. For example, 
the expectation of receiving their wages or the desire to remain employed may be the 
primary stimulus that compels employees to complete assigned tasks. On the other hand, 
intrinsic motivation comes from within individuals. Factors associated with increasing 
intrinsic motivation include challenge, curiosity, control, cooperation and competition, 
and independence (Leadership-Central, 2016). Townley (2011) contended that internal 
motivation is a better form of stimulus because it stems from intangible forms of reward. 
 George (2010) asserted that motivation plays an important role in the success or failure 
of students enrolled in school. Educational stakeholders should apply theories of 
motivation to promote patterns of interactions with their students that increase their 
willingness to put forth effort on the tasks necessary to achieve the stated learning goals 
(Tollefson, 2000). Merseth (2011) identified four factors associated with students’ 
disengagement and lack of motivation. They include (1) students’ perception of the 
material as boring or irrelevant, (2) students’ lacking the essential study skills and habits 
to succeed, (3) Students’ lack of confidence in their ability to master the content, and (4) 
insufficient interactions among students as well as between students and instructors. 
Game design addresses these challenges by (1) embedding the content in exciting 
storylines designed to grasp and sustain the students’ attention, (2) providing the students 
opportunities for many drills and practices through mini games, (3) increasing the 
students’ confidence by initially presenting the lower levels concepts and adjusting the 
level of difficulty in accordance with the learners’ skills level, and (4) providing the 
students with ways to interact instantaneously with one another. 
ARCS Motivation Model 
Instructional designers utilize John Keller’s ARCS Motivation Model to design 
instructional materials for both classroom and training environments (Keller & Suzuki, 
1988). The model consists of four steps, which act as influencers on motivation.  
 
Attention: Building the Bridge from Gaming to Learning 
Attracting the learners’ attention is important in any learning situation. Drawing and 
retaining students’ attention in mathematics is very difficult; teaching mathematics online 
adds another level of complexity to the problem. Inserting mathematics content in a 
fantasy world may provide a solution to the problem of attracting students’ attention in 
online environments. Classroom instructors constantly face the challenge of maintaining 
the students’ attention. Online educators also face the challenge of sustaining the 
learners’ attention. It is a difficult task to keep the students engaged in face-to-face 
environments; maintaining students' interest in lecture presentations is daunting in 
distance learning environments where opportunities for open communication 
dramatically decrease. 
Game uses a storyline to arouse the curiosity of the learners. Captivating students’ 
attention is the primary focus of curriculum designers in creating educational games. 
Without stimulating the students’ interests, they will have no desire to continue playing 
the game. An enticing story line captures the learners’ imagination, invites participation, 
and encourages the use of critical thinking abilities. The story lines allow the educational 
game designer to incorporate problem-based or authentic types of assessment within the 
scenarios, which require the mathematic skills to solve. The storylines generate the need 
to use mathematic skills that the student may need to learn before solving the problem or 
resolving the situation. Mathsnacks is an excellent example of including storylines within 
educational games (Mathsnacks, 2016). The games are very short. For example, Ratio 
Rumbo requires the students to engage in battles to obtain the ingredients for potions. 
The student must mix the ingredients following recipes using the proper ratios to win the 
game. This approach promoted significantly higher academic gains sustained over a 
minimum of a seven-week period (Wiburg et al, 2016). 
Relevance: Building the Bridge from Gaming to Learning 
Many students perceive mathematics as a boring subject with no relevance to their career 
goals nor their everyday lives. Fantasy worlds provide unique opportunities for educators 
to counter student’s perceived irrelevance of mathematics in day-to-day life. Games 
provide mathematics educators the opportunity to expose students to lifelike scenarios in 
which they need to solve problems that increase their awareness of the usefulness of 
mathematics in science, technology, engineering, business, and other content areas. 
Often, students fail to see the relevance of mathematics from reading word problems 
from the pages of textbooks. Games and simulations allow educators to provide students 
with immersive experiences in learning situations where it would be too expensive or too 
dangerous to carry out the experience in life. Gaming environments can provide learners 
with the tools necessary to discover important applications of mathematical concepts; 
facilitate the evaluation of different approaches for solving problems; uncover the 
connectedness among concepts; and model real-world problem solving. 
To arouse students’ interest in mathematics, the curriculum must be relevant and 
meaningful to each individual learner. When students perceive the topic as applicable to 
their everyday lives or their future careers they are more likely to engage with the 
material. Students’ motivation to learn increase when they can find excitement in the 
learning activities. One of the primary goals of educational games must be to create 
exciting learning opportunities that not only motivate the students to learn the content, 
but also provides application of the concepts in real-world situations that students find 
interesting. Massachusetts Institute of technology (MIT) developed a massive multiplayer 
online game titled Radix Endeavor that integrates many concepts in mathematics and the 
sciences using a simulated world (Radixendeavor, 2016). So far, the game has mixed 
results with accolades for taking education gaming concepts to a new level. However, the 
topics covered do not follow the curriculum of general education mathematics courses. 
Although the game connects to Common Core Standards and Next Generation Science 
Standards, its intent is only to supplement mathematics and science courses. Questions 
surround the ability of the game to cover enough content quickly enough for use in a 
classroom setting (Cavanough, 2013).  
Confidence: Building the Bridge from Gaming to Learning 
There is a strong link between confidence and motivation. To build the learners’ 
confidence the games must present the problems and challenges with increasing levels of 
difficulty. The games start with basic skills increasing the difficulty level gradually per 
the learners’ mastery level of the learning objectives. This is the most difficult gaming 
element to bridge between motivation and educational gaming. In a game, the difficulty 
level increases the fun in the game. However, in educational games leveling up requires 
more advanced academic skills, the additional challenge in designing the game is to 
sustain the level of interest in the topic. A change in subject matter emphasis can affect 
the learners’ willingness to continue playing the game. An educational game needs to 
carefully consider how quickly new concepts are presented to prevent discouragement 
when more advanced academic skills are required.  
Recreational games build confidence in the integration of short tutorials for new game 
skills and by gradually encouraging the combination of the gaming skills to solve 
increasing complex problems. Building confidence in educational games requires 
development of two sets of skills. One skill is that how to use the gaming skills for that 
game. The second skill is the educational goals. Prodigy Math helps elementary school 
children build confidence in various topics in mathematics (Prodigy, n.d.). Classrooms 
that integrated Prodigy into their curriculum did see 3.0% improvement on third-grade 
mathematic scores (Mahimker, 2014).  
Satisfaction: Building the Bridge from Gaming to Learning 
Leveling and awarding badges can provide positive reinforcement every time learners 
achieve some pre-defined milestones. Giving participants increasing amounts of credit 
for completing a variety of tasks in the virtual world may provide a sense of satisfaction 
for small accomplishments and entice them to keep coming back. The total points 
accumulated for completing the activities could account for a percentage of the students’ 
overall course grade. These external rewards may potentially increase extrinsic 
motivation and foster engagement with the course content while at the same time 
fostering intrinsic motivation with interesting story lines, relevant projects, and a visually 
appealing virtual environment.  
Structuring the game so that students will move from low to high difficulty levels may 
also have a positive effect on extrinsic motivation. People love to compete. Having a 
leader board that anonymously displays the players with highest achievements may 
impact the learners’ motivation to keep coming back to play the game and their sense of 
satisfaction for accomplishing a set of difficult tasks. In addition, inserting complex 
problems that simulate life situations may have a positive impact on students’ intrinsic 
motivation. By solving challenging problems that require persistence, the students’ 
perception of their abilities and self-worth might increase.  
An example of this type of game element is MathGirl. This app game allows the parent to 
select the levels for their girls to begin interactions with the game. As the girls answer the 
mathematical questions correctly, they receive award stickers to put into their garden. 
The students level up to receive problems that are more complex. Because the tasks are 
set up with ten questions maximum, the young girls can receive immediate satisfaction in 
accomplishing the goals of that level of mathematics. The different types of mathematic 
processes are divided into different regions allowing multiple paths to success. As 
multiple levels are met, higher value stickers are given.  
Combining the Four Steps Creates Immersive Experience 
 
Currently, there are many educational software on the market claiming to make the 
learning of mathematics fun. However, the majority of the ones that adopt the gaming 
approach are just drill and practice laced with non-educational games. For example, in 
the original version of Math Blaster, learners must solve arithmetic problems one after 
another. For each problem they solve correctly, they earn a bullet. When they have 
accumulated a certain number of bullets, they can play a shooting game. These types of 
games target elementary and middle schoolchildren and fail to make learning an intrinsic 
part of the game. 
 
To design truly educational games, games must incorporate motivational elements in the 
learning activities within the game. The ARCS model represents the elements that must 
be present in order to build games that provide authentic motivation to interact with the 
material and master the content. Presenting the learners with gaming situations that 
compel them to pay attention must be integral in the design of the game. Once the story 
and the look and feel of the environment capture the learners’ attention, presenting them 
with situations that are relevant and applicable to their everyday lives or future careers 
will sustain their engagement. For meaningful learning to take place, the environment 
must provide the adequate context; contextual understanding of important concepts will 
help the students retain the information longer and be able to apply that information in 
new situations. 
 
Presenting the learners with opportunities to solve problems with increasing levels of 
difficulty will not only build their confidence, but also allow them to develop their 
critical thinking skills. Giving students the opportunity to critically think and solve 
problems related to real life situations will help them acquire important problem-solving 
skills that potential employers actively seek in potential recruits. The ability to explore 
different solutions with confidence when confronted with problems has benefits beyond 
the learners’ academic traverse.  
 
Satisfaction is one of the intangible rewards associated with the completion of any task. If 
one is not satisfied after the accomplishment of a task, the desire to undertake similar 
tasks decreases dramatically. The design of educational games must carefully consider 
the four principles of the ARCS model. (1) Compel the learners’ attention with an 
enticing storyline, (2) present the learners with content related to their potential careers or 
everyday lives, (3) give the learners the opportunity to build confidence in the subject 
matter, and (4) combine these elements together to provide the learners with a sense of 
satisfaction (Malik, 2014). 
 
The ARCS Model Applied to Educational Game Design  
 
 
Potential for Future Research  
 
Currently, no game in the market has successfully combined the elements of the ARCS 
model to build an immersive serious game. Future games intended to teach mathematics 
should explicitly incorporate these principles into the games. Researchers can study 
whether the insertion of these principles makes a difference in students’ achievement at 
all levels of the educational spectrum. Further lines of inquiry could include whether 
these principles make a positive contribution to academic success in mathematics as well 
as other content areas. Success in any academic discipline eventuates when the learners 
are engaged in activities that promote learning. Engagement occurs when the learners are 
motivated. Traditional mathematics courses at tertiary institutions usually suffer from low 
rates of attendance and participation. Distance learning students in these courses tend to 
be disengaged, and give up easily because they are unprepared for rigorous work in 
mathematics. Serious games have the potential to produce viable solutions to the problem 
of students’ disengagement and lack of motivation by providing a lively and interesting 
learning environment that promotes students’ participation. Researchers can undertake 
many comparative studies to evaluate the truth-value of the above statements. 
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STEM Shift Action Plans 
By Nancy Ledbetter 
Introduction 
Transitioning from a general education program to a STEM program requires changes at 
every level within the school. Making the shift includes challenging how things are currently 
being done and being willing to take the plunge into a new way of thinking and doing (Myers & 
Berkowicz, 2015). These challenges range from misunderstandings about what STEM is to lack 
of resources for STEM instruction. STEM has a global aspect that no other educational reform 
efforts have had to consider (Bybee, 2013). The students of today are citizens of a world where 
technology has made it possible to instantly learn about what is happening in other countries and 
other cultures. There is a growing need to address global environmental concerns as the 
population increases and resources dwindle. The country is also facing new threats to national 
security that the cushion of having friendly nations on two sides, and oceans on the other two 
sides cannot provide protection from, because these threats are based in a technology that knows 
no borders (Bybee, 2013). These plus an ever-growing need for an innovative, skilled, and global 
workforce that is capable of filling the need for occupations that do not yet exist provides the 
impetus for creating sweeping and unique reform strategies (Bybee, 2013). It is important to start 
young so that by the time students reach high school they will have a strong understanding of 
STEM and how to work through problem-solving challenges and inquiry based activities (Myers 
& Berkowicz, 2015).  Therefore, the shift should begin at the early elementary level,	starting with 
the pre-kindergarten through second grade years, and then each year a new level should be added 
so that by the end of four years the shift to a STEM curriculum will have begun at every level 
between pre-kindergarten and twelfth grade. Such a dramatic shift caused by this need for 
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multilayered reform causes turbulence at every level within education. This turbulence centers 
around a need to train educators, a need to reimagine schedules, a need to meet curriculum 
demands, a need to reallocate resources, and a need to adhere to local, state, and national policies 
(Johnson, 2011).  
Required Changes 
To meet these needs and quell the turbulence, change must take place in a methodical 
manner. The shift starts with the educators. It only takes one to start the shift. One educator with 
a vision of what could be and the passion to follow through (Myers & Berkowicz, 2015). One 
educator, however, does not make a STEM school. Everyone else must also be brought up to 
speed. This requires training.  To make sure this is quality training it is important to know what 
the teachers already know (Han, Yalvac, Capraro, & Capraro, 2015). In general, teachers have 
little opportunity to receive training in more than one pillar of STEM and lack confidence in their 
abilities to teach STEM (Honey, Pearson, & Schweingruber, eds., 2014). It is not simply a shift 
in content knowledge, but also in how content is delivered that teachers must adapt to. 
Implementation of an integrated STEM curriculum must come about in stages that include 
teacher training (Bybee, 2010). Teachers have to have confidence in their understanding of the 
engineering design process if they are to develop strong lessons and activities (Avery & Reeve, 
2013). Professional development for teachers and administrators can be the catalyst for taking 
educators out of their comfort zone and transitioning them into the effective use of an integrated 
STEM curriculum (Nadelson, Seifert, & Hendricks, 2015). Once teachers become experts in 
specific areas of STEM integration and instruction they need to be encouraged to share their 
expertise with others (Katzenmeyer & Moller, 2009)  
The next change that must take place is reimagining the schedule. While more 
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challenging at the high school and middle school levels, it can be accomplished, just as it can at 
the elementary level (Myers & Berkowicz, 2015). Time must be made for STEM.  Trying to 
crowd another period exclusively for STEM in an already overcrowded schedule is not practical. 
A STEM schedule needs to be fluid enough to allow the teachers to rearrange their day to make 
lessons and activities to flow naturally (Myers & Berkowicz, 2015).  Time must be used to 
maximum advantage for both students and teachers. Teachers have to have time to plan, 
organize, analyze, and reflect on the lessons and activities they create for use in the classroom. 
Students need to be engaged in problem solving and inquiry based learning that incorporate the 
skills from all disciplines and that will take rearranging the traditional schedule away from set 
blocks of time dedicated to single subject areas (Myers & Berkowicz, 2015).   
When redesigning a school into a STEM school, one important consideration is how the 
curriculum looks from one grade level to the next (Basham, Koehler, & Isreal, 2011). Early 
education grade levels would have to be different than upper elementary grade levels, which in 
turn are different from middle school, and high school would be different from middle school 
because of the developmental differences in students within age grouping (Gray & MacBlain, 
2012). At the high school level, the division of the curriculum into separate and distinct units of 
studies with students collecting credits in required amounts within different categories, began in 
the early 1900’s and has changed very little since that time (Mirel, 2006). STEM requires those 
barriers between subject areas be broken down. Problems seldom occur in real life in subject area 
isolation where they can be resolved by using only math, only science, only technology, or only 
engineering skills (Bybee, 2013). The skills, typically taught in isolation within individual 
subjects should be taught as skills necessary for completing tasks and solving problems (Myers 
& Berkowicz, 2015). 
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These shifts necessitate a reallocation of resources. Specialty positions are needed. 
Coaches are a necessity when making the shift to a STEM school (Myers & Berkowicz, 2015). 
Space within the school needs to be examined based on the need to provide collaboration and 
innovation areas (Honey & Kanter, eds., 2013). Funding is a major concern when making a 
STEM shift and deciding where limited funds should go can be tricky because there are 
materials, equipment, and technologies that are needed. The key is making sure the benefits 
outweigh the costs (Bybee, 2013). Enlistment of stakeholders within the community is also an 
essential component of a functioning STEM school (Johnson, ed., 2011). Involving members of 
the community to support and enhance the program can make the difference in making sure the 
student population as a whole receives the support and representation (Green, ed., 2014). 
A final challenge that could impede a smooth transition is the collective set of local, state, 
and national mandates.  For the district level, it takes meeting face-to-face with the leadership 
and getting them on board with the program shift so that if allowances need to be made in order 
to free teachers from specific restrictions or mandates they will understand and support those 
needs (Johnson, ed., 2011). For state and national matters, it takes a thorough understanding of 
the expectations and knowing what must be done versus what is suggested be done. STEM is 
flexible enough to fit nearly any mandate or regulation, but planning must take place in order to 
make sure that every requirement is met (Bybee, 2013).  
The Shift to STEM Action Proposal 
 The chart that follows will outline the action plans for tackling the five challenges 
encountered in the transition from a general education school to a STEM school. These steps 
would be repeated for each level of education taking part in the shift. The first challenge is to 
train the educators and make sure they have the self-efficacy and skill level in STEM required 
for success (Blue, 2014). The second challenge is to develop a curriculum that integrates STEM 
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throughout and shows the functional relationship between subject area skills (Green, ed., 2014). 
The third challenge is to create a schedule that will accommodate the STEM education goals and 
support the program. The fourth challenge is to make sure the resources are allocated with 
equitable distribution to make sure all students will benefit from the program. The fifth and final 
challenge is to analyze the plan and assess the program to make sure all mandates from local, 
state, or national regulatory agencies have been met.   
 Each part of the plan is imperative to a successful implementation of a shift to STEM. 
Properly trained teachers can make a significant difference to the success of a STEM program 
and to student achievement (Han et al, 2015). STEM professional development can also 
influence the successful development of a STEM curriculum and provide a strong foundation of 
lessons and strategies (Avery & Reeve, 2013). The curriculum influences the schedule because 
students need adequate time to engage in problem solving and inquiry activities (Myers & 
Berkowicz, 2015).  Developing a plan for allocation of resources is imperative because all 
students need support, the program needs to be sustainable, and must be allowed to grow (Green, 
ed., 2014). Making sure all requirements of local, state, and national regulatory agencies are met 
from the start is imperative because a program cannot function if it is constantly having to adjust 
to account for unaccounted for mandates (Bybee, 2013).  
Change Theories 
 Making the sort of change necessary to move from a general education school to a STEM 
school takes major adjustments on the part of all stakeholders.  Change can be difficult, but 
without change growth is not possible. Taking change on requires acknowledging that different 
people will handle change differently when they are required to make a major shift in what they 
are doing. Training, seminars, and other methods of enlightening the stakeholders involved in the 
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STEM shift can help make the transition easier because participants will develop a deeper 
understanding of what changes will be taking place and why the changes need to be made (Avery 
& Reeve, 2013).  
Action change theory addresses behavioral change and uses a needs assessment at the 
start. This identifies a specific behavior that must be changed and then allows for strategies to be 
developed that target that behavior. The strategies are then put into place and used consistently 
until behavior change is achieved (Vlaev & Dolan, 2015). This applies to making a shift to a 
STEM model because students and teachers have to adapt to a new way of learning and teaching. 
Every individual in a school about to undergo a major transition is affected, from the bookkeeper 
who must rethink what supplies are necessary, to the district superintendent who must rethink 
what learning looks like in the classroom.  
There is no change that can happen that does not result in some kind of loss. The human 
dynamics and change theory helps minimize the loss and maximize acceptance of the change. 
(Austin & Currie, 2003). This theory proposes that instead of approaching the shift as a change, 
it should be taken on as a transition. Transitions happen more gradually, it is achieved internally, 
and takes into account how individuals feel, think, and react to shifts in the workplace (Austin & 
Currie, 2003). In education, these emotional responses to change can affect the success or failure 
of a program. If the educators do not have a chance to adapt the idea of STEM before they are 
asked to give up what they are used to doing, it could result in feelings of panic, fear, loss, and 
corresponding reduction of productivity and confidence (Austin & Currie, 2003).   
Dynamic capabilities theory combines both theories of strategy and theories of change. 
Strategic theory focuses on scope, performance, and behaviors, while change theories focus on 
cause, objectives, processes, and outcomes (Schweizer, Rogbeer, & Michaelis, 2015). This 
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makes the dynamic capabilities theory particularly appropriate for making a systemic shift within 
a school. This theory includes having to reallocate resources to maximize efforts towards the 
new organizational goals, shifts in operational procedures such as scheduling changes, and 
staying fluid in terms of procedures and assessments (Schweizer, Rogbeer, & Michaelis, 2015). 
This sort of dynamic change applies to adapting teaching strategies and using the latest tools 
available for teaching.   
Bhola’s configurations theory of planned change gives individuals involved three 
epistemic ways to view the changes taking place. One method is systemic thinking, which looks 
at the relationships between the separate pieces that make up the whole as well as the whole 
itself (Schwartz & Tiffany, 1994). In a school making a STEM shift, this would be a view that 
considers the school as a whole, the students, the curriculum, the teachers, the equipment, the 
lessons, and the rest as the parts that make up the whole. The second method is dialectical 
thinking. Dialectics looks at opposing views and tries to bring them together (Schwartz & Tiffany, 
1994). Within a school making a STEM shift these opposing views can occur when there is no clear 
understanding of the goals of the school, and an unclear vision of how to achieve the new goals. Training 
and dialogue have to happen to bring people together. The third method is constructivist thinking where 
people take parts of the old system that work and build upon that to create a new ways to do things 
(Schwartz & Tiffany, 1994). In an educational setting this would mean that teachers should keep 
what has been proven to work and build upon that.  
Using data to determine what needs to be done to accomplish goals is the basis for 
grounded theory of change. For change to be purposeful it should be based on data that indicates 
what has been shown to work (Sune & Gibb, 2015). School systems focus on data. There is not a 
monetary measure that shows if a process is successful, but test scores are used in much the same 
way as financial balances in education. Students must be show growth in test scores for a school 
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to be considered successful. Therefore, with the grounded theory of change, selected strategies 
need to have data to support their use when making a shift.  
Challenge Steps Constraints Benefits 
Educator 
Training 
1. Identify the purpose for 
STEM education 
(Bybee, 2013).  
2. Assess current readiness 
of educators in the 
targeted grade levels 
(Han et al, 2015).  
3. Provide in depth and 
ongoing content and 
strategy based 
professional 
development (Green, 
ed., 2014). 
4. Encourage teachers to 
take on leadership roles 
in training each other 
(Katzenmeyer & Moller, 
2009).  
 
Time for teachers to 
train before the 
school year begins 
and continuing 
forward.  
 
Funding for 
bringing teachers in 
for the summer, for 
bringing in experts, 
and for funding 
coach positions.  
 
Students will benefit 
from well trained 
teachers who present 
high quality lessons 
and activities (Han et 
al, 215).  
 
Teachers will have 
higher levels of 
efficacy and will 
produce higher quality 
learning experiences 
(Green, ed., 2014).  
 
Challenge Steps Constraints Benefits 
Curriculum 
development  
1. Develop a planning 
team (Myers & 
Berkowicz, 2015). 
2. Establish the goals and 
objectives for learning, 
then define the strategies 
to use to reach the goals 
(Honey & Kanter, eds., 
2013). 
3. Design student centered 
learning STEM 
integrated experiences 
that use problem-based 
learning and inquiry 
(Bybee, 2013). 
4. Assess and redesign as 
needed to make sure the 
curriculum is high 
quality (Myers & 
Berkowicz, 2015).   
 
Existing regulations 
and requirements.  
 
Facility limitations 
for learning space.  
 
Availability of 
highly trained 
STEM educators.  
 
Administrative 
support and 
encouragement.  
1. Highly engaged 
students who 
develop lifelong 
skills and interests 
in STEM (Myers 
& Berkowicz, 
2015).   
2. Students develop 
an understanding 
of how STEM 
skills and learning 
overlap and are 
used together 
(Honey & Kanter, 
eds., 2013). 
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Challenge Steps Constraints Benefits 
Schedule 
Creation 
1. Determine the non-
negotiable parts of the 
schedule, such as lunch, 
special services, and the 
specific school day 
hours of operation (NC 
DPI, 2003). 
2. Use the goals and 
planned activities to 
create a schedule that 
allows for subject area 
integration and 
collaboration between 
teachers and students 
(Myers & Berkowicz, 
2015).   
 
Time must exist in 
the schedule to 
allow for 
collaboration, 
exploration, and 
inquiry.  
 
Perceptions must be 
altered to make the 
shift from a 
traditional school 
day to one where 
block scheduling 
and integrated 
curriculum can 
flourish.  
1. All students have 
the opportunity to 
develop STEM 
literacy skills 
(Glancy & Moore, 
2013) 
2. Time exists for 
students to fully 
engage and 
develop an 
understanding of 
the targeted skills 
(Myers & 
Berkowicz, 2015).   
 
Challenge Steps Constraints Benefits 
Resource 
Allocation 
1. Identify all available 
resources (Green, ed., 
2014). 
2. Create a plan for use of 
the resources (Green, 
ed., 2014). 
3. Create a budget for 
covering program 
expenses (Green, ed., 
2014). 
Facilities at the 
school must be 
adequate to support 
inquiry and 
collaboration.  
 
Personnel must 
exist to support and 
cover the 
classrooms and 
collaborative 
spaces.  
1. All students 
benefit from all 
available resources 
(Myers & 
Berkowicz, 2015).   
2. A sustainable 
STEM program 
will be established 
(Myers & 
Berkowicz, 2015).   
 
Challenge Steps Constraints Benefits 
Curriculum 
Alignment 
1. Identify existing 
regulations and 
requirements at the 
different levels.  
2. Discover which 
requirements are 
mandatory and which 
are negotiable.  
3. Develop a committee to 
review lessons and 
activities to makes sure 
they align to the 
required standards 
(Bybee, 2013).   
Requirements from 
local, state, and 
national agencies.  
 
Administrative 
support for 
allowing teachers to 
divert from 
traditional 
approaches to 
STEM integrated 
methods of 
instruction.  
1. Students will learn 
required skills and 
be ready for 
mandated 
assessments 
(Myers & 
Berkowicz, 2015).    
2. All stakeholders 
will understand 
how the newly 
designed 
curriculum will be 
a benefit (Myers & 
Berkowicz, 2015).  
10	
	
  
 
Personnel and the STEM Shift 
 The selection of who should be in charge of each plan must be done with care and 
precision.  The first action plan regards professional development. The person in charge has to 
have a clear vision of the goals of the school as a STEM school. While the principal must set the 
vision, the principal is also going to be tied up with concerns that affect the school as a whole 
and monitoring every aspect of the shift, therefore, having an instructional coach or a STEM 
specialist in charge of staff development is more practical. This STEM coach should have a 
strong foundation in and understanding of STEM (Green, ed., 2014). The action change theory 
applies to the first action plan because  teachers have to give up the traditional classroom 
approach and embrace a new way of doing things. Teachers will be more successful if they can 
take small steps towards changing how they teach and action change theory is about getting 
people, in this case teachers, to make changes to what they do (Vlaev & Dolan, 2015). The 
human dynamics and change theory is also applicable to this first stage of STEM shift, because it 
is the transitional phase (Austin & Currie, 2003). Teachers cannot be expected to go to a single, 
in depth, professional development session and emerge as experts. They must be given time to 
absorb and work with what they are learning. It will take time for some teachers to accept that 
they must let go of some practices. This letting go of the ways of old must be accounted for and 
planned for. The STEM coach has to be alert for symptoms of loss that could interfere with 
instruction. The principal and the STEM coach must be able to communicate and conference 
with teachers who are not on board with the shift. It could be that the principal might have to 
make a decision about whether that teacher is right for the school under its new STEM umbrella. 
This is because the principal must be able to trust the teachers to support the STEM vision for the 
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school (Myers & Berkowicz, 2015). Teachers must also be able to reach out to the STEM coach 
for support as they put their plans into action and discover what works and what needs tweaking 
or what they need more assistance with (Avery & Reeve, 2013).  
 The next action is the development of the curriculum. This should be monitored by the 
school instructional coach and the STEM coach, however, each grade level needs to have a 
teacher leader who is responsible for overseeing curriculum development. Since the overall plan 
calls for the early grades to make the shift first, that is the grade level set that needs to be focused 
on before school begins for students. Bhola’s configurations theory of planned change is 
particularly applicable because the teacher leaders at each grade level need to look at the shift 
from all three views, systemic, dialectic, and constructionist (Schwartz & Tiffany, 1994). The 
teacher leaders have to look at the curriculum not only from the point of view of their own grade 
levels, but also from the grade levels that come immediately before and after so they do not 
spend time developing curriculum that repeats what has come before and fails to consider what 
students need to be prepared for next (Myers & Berkowicz, 2015). Each year that passes will see 
the addition of new educational levels into the STEM shift and new teacher leaders will have to 
be given the opportunity to step up and take the lead in helping to develop the curriculum for 
their grade levels (Katzenmeyer & Moller, 2009). 
 The principal must take charge of supervising the scheduling change, because the 
principal is ultimately responsible to the district for making sure non-negotiable fixtures are 
addressed in the schedule. The principal should work with the school improvement team in order 
to get input from all the stakeholders (Myers & Berkowicz, 2015). The change theory that most 
relates to this endeavor is the dynamic capabilities theory because the schedule has to take into 
consideration the necessary systemic change required by shifting to an integrated STEM 
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schedule (Schweizer, Rogbeer, & Michaelis, 2015). This plan of action must happen once the 
general plan for the curriculum is laid out but before it is finalized. This is because the committee 
must have an idea of what the curriculum is going to require, and those developing the 
curriculum must know the allocation of time available to them.  
 The people responsible for resource allocation are myriad. Overall, the principal must 
ultimately be in control because resources include personnel, finances, materials, equipment, 
volunteers, community connections, and other things that go into making a school function at top 
performance levels (Bybee, 2013). Each category of resource needs a person to oversee it that 
reports to the principal. The STEM coach working with the media specialist could be in charge 
of making sure the necessary equipment and materials are available to teachers as they need it. 
The school treasurer or bookkeeper would be in charge of tracking expenditures. A volunteer 
coordinator would be in charge of keeping track of community resources and volunteers. An 
instructional coach could make sure teachers are using appropriate strategies and could work 
with the STEM coach to make sure professional development is ongoing. All of these people 
combined would make up a strategic committee reporting to the principal. The first thing the 
strategic committee would have to do would be to work to make sure the teachers were being 
trained, the next thing would be for them to make sure teachers had the tools and materials they 
needed to make their plans come to fruition stakeholders (Myers & Berkowicz, 2015). This 
action plan would have to be happening simultaneously with all of the other plans.  
 Finally, the action plan concerning making sure the curriculum is aligned to district, state, 
and national regulations could fall to an assistant principal in charge of instruction and the 
instructional coach. These individuals would have to monitor lesson plans to make sure that 
problem-solving and inquiry were in use in effective ways that promoted STEM literacy and 
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state standards and objectives (Myers & Berkowicz, 2015). This pair would use the grounded 
theory of change and would rely on data to help determine if lessons were effective and were 
working (Sune & Gibb, 2015). This action plan would go into effect as curriculum is being 
developed and would continue to assess curriculum changes as they occurred.  
Conclusion 
 Teachers involved in shifting a school to a STEM school must have or must develop an 
understanding of how STEM disciplines relate not only to each other, but to all other subject 
areas (Glancy & Moore, 2013). To achieve this understanding to the depth necessary, teachers 
must work together to train via staff development opportunities and specialized training. STEM 
professional development needs to include a focus on engineering and technology to insure they 
understand the process and the tools available for creating meaningful problem-based learning 
experiences (Avery & Reeve, 2013). A STEM curriculum must be designed that meets the needs 
of the school and the requirements of local, state, and national standards. This curriculum should 
be designed with input from the teachers if the change is going to be done as a smooth transition 
and fully utilize all the available resources while still making sure everyone is working together 
towards the same common goal (Schwartz & Tiffany, 1994). Resources have to be properly 
allocated. The schedule has to make time for students and for teachers to collaborate and create 
(Myers & Berkowicz, 2015).  Shifting to a STEM school from a general education or traditional 
school absolutely requires that teachers understand what STEM is and how to engage students 
while still covering the standards and this requires training. The shift to a STEM school also 
requires that an integrated curriculum be developed because the traditional educational approach 
keeps the subject areas in isolation, a completely unrealistic approach, as problems in life involve 
overlapping content knowledge and skills to resolve (Bybee, 2013). Accommodating this new 
14	
	
curriculum requires adjusting the schedule, because a STEM curriculum requires students have 
time to collaborate, investigate, and test theories, and that cannot happen is a short single subject 
block of time (Myers & Berkowicz, 2015).  If done correctly, the STEM shift will result in a 
school where teachers are collaborating, the curriculum is integrated, and the students are 
engaged in their learning. 
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FAMTE Mathematics Teacher Educator of the Year Award 
Revised 1/18/16 
FAMTE’s MATHEMATICS TEACHER EDUCATOR OF THE YEAR AWARD 
The Board of Directors of the Florida Association of Mathematics Teacher Educators (FAMTE) has established the 
Mathematics Teacher Educator of the Year Award. The Award will be given on an annual basis with 
recognition of the recipient at the annual meeting of FAMTE during the Florida Council of Teachers of 
Mathematics (FCTM) annual conference. The purpose of this award is to recognize excellence in the areas of 
teaching, research and service. 
Eligibility 
All mathematics educators who have been employed in a public or private university in the State of Florida for the 
past two consecutive years and who are members of FAMTE are eligible to apply. Applicants must not have 
received this award within the past 3 years prior to their application.  
Criteria 
Nominations are invited that highlight a nominee’s involvement at the university, state, and national levels 
regarding teaching, research, and service. Examples of contributions within each area are included below. 
Teaching: For example… 
a. Implementation of effective and innovative teaching practices
b. Demonstration of innovative teaching methods (e.g. publications, materials, video)
c. Recipient of awards in teaching from department, college, university, state, and/or national entities
d. Support of doctoral student development
e. Textbook authorship
Service: For example… 
a. Active participation in advancing the development and improvement of mathematics teacher education (e.g.,
membership and leadership roles in state, national, and international organizations) 
b. Unusual commitment to the support of mathematics teachers in the filed (e.g., distinctive mentoring experiences)
c. Participation in editorial boards and/or editorial review of journal manuscripts
Scholarship: For example… 
a. Dissemination of research findings offering unique perspectives on the preparation or professional development
of mathematics teachers 
b. Publications useful in the preparation or continuing professional development of mathematics teachers
c. Acquisition of state and/or nationally funded training and/or research grants
d. Contribution of theoretical perspectives that have pushed the field of mathematics education forward
e. Recipient of awards in research from department, college, university, state, and/or national entities
Required Documentation (Maximum of 3 items) 
1. A current vita of the nominee
2. A letter of nomination from a FAMTE member documenting evidence related to the indicated criteria that
supports the nomination. 
3. An (one) additional letter of support from an individual active in the educational community (or individuals if
letter is co-authored) knowledgeable of the nominee’s contributions to mathematics education. 
Nomination Process/Deadline:  No self-nominations will be accepted. The nomination materials should be sent to 
FAMTE president, Angie Su at shuifang@gmail.com. Complete nomination packets should be submitted by Friday, 
October 4, 2016. 
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FAMTE Doctoral Student of the Year Award 
Revised 1/18/16 
FAMTE’s DOCTORAL STUDENT OF THE YEAR AWARD 
The Board of Directors of the Florida Association of Mathematics Teacher Educators (FAMTE) has 
established the Doctoral Student of the Year Award. The Award will be given on an annual basis with 
recognition of the recipient at the annual meeting of FAMTE during the Florida Council of Teachers of 
Mathematics (FCTM) annual conference. The purpose of this award is to acknowledge a mathematics 
education doctoral student who has shown active involvement in mathematics education at the university, 
state, and/or national level and who shows potential for success in the field across the areas of teaching, 
research and service. 
Eligibility 
All mathematics education doctoral students enrolled in a public or private university in the State of Florida 
in good academic standing and who are members of FAMTE are eligible for the award. Applicants must not 
have received this award within the past 2 years prior to their application. Nominees must be enrolled in a 
doctoral program at the time the award is given.  
Criteria 
Nominations are invited that highlight a nominee’s involvement at the university, state or national level in 
regards to: 
Teaching: For example… 
a. Supervised planning and teaching of undergraduate students
b. Preparation and delivery of professional development sessions
c. Assistance to faculty delivery of courses
Service: For example… 
a. Membership in state and/or national professional organizations
b. Committee participation and/or leadership in state and/or national professional organizations
c. Participation in editorial review of journal manuscripts or other significant documents
Scholarship: For example… 
a. Collaboration on one or more research projects with peers and/or faculty
b. Dissemination of research or practitioner-oriented data in journals
c. Dissemination of research or practitioner-oriented data via conference presentations
Required Documentation (Maximum of 3 items) 
1. A current vita of the nominee (specifically indicating institution and doctoral advisor or committee chair)
2. A letter of nomination from a FAMTE member documenting evidence related to the indicated criteria that
supports the nomination. 
3. An (one) additional letter of support from an individual active in the educational community (or
individuals if letter is co-authored) knowledgeable of the nominee’s contributions to mathematics 
education.  
Nomination Process/Deadline 
No self-nominations will be accepted. The nomination materials should be sent to FAMTE president, Angie 
Su at shuifang@gmail.com. Complete nomination packets should be submitted by Friday, October 4, 2016. 
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Florida Associaiton of Mathematics Teacher Educators
Membership Application 
(Individual or Affiliate Group) 
Florida Association of Mathematics Teacher Educators (FAMTE) – Check membership
option and amount.  
__________ One Year Membership - $25.00 
__________ Two Year Membership - $45.00 
__________ Five Year Membership - $100.00 
Write your check for the appropriate amount, payable to FAMTE, and mail the check
and this form to: 
Angie Su
FAMTE Membership
2150 Areca Palm Road
Boca Raton, FL 33432-7994
Please complete the following; help us keep our records up to date. 
NAME 
MAILING ADDRESS 
CITY STATE ZIP 
PREFERRED TELEPHONE NUMBER 
PREFERRED EMAIL 
UNIVERSITY / ORGANIZATION
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c/o Angie Su,
2150 Areca Palm Road,
Boca Raton, FL 33432
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